In study on C. elegans, the neural functions and circuits have been revealed at just single sensory modality, but it is unknown how a specific modality influences others. Here, we showed that chemotaxis to specific volatile odorants decreased by 5 min pre-exposure to gustatory cue (Mg2+) by behavior sassy, suggesting that the cross modality adaptation is observed in C. elegans. A specific neuron ablation with a phototaxis protein, KillerRed, revealed that AIY interneuron, which is projected by olfactory and gustatory sensory neurons, required for this adaptation. The function of AIY was also confirmed by intracellular Ca2+ measurement. The Ca2+ response to odor stimulation was diminished by the adaptation, also indicating that AIY is necessary for the adaptation. The hippocampus, a center for learning and memory, is not sex different at the anatomical level such as its number of neurons. Nevertheless, the significant sex difference exists in the performance of hippocampusdependent task such as spatial memory. To date, hippocampal sex difference had been attributed to the blood hormone level. However, we revealed that the hippocampal level of sex hormones is much higher than the blood level. Moreover, hippocampal levels of female sex hormones (estradiol and progesterone) were sex different and those in female fluctuated across a 4 day-period (estrous cycle), with a high correlation with spine density (postsynapse). Hippocampal sex difference at synaptic level may be due to the difference in hippocampal hormonal level. We investigated the spine (postsynapse) density in hippocampus center for learning and memory. We found the age-related decrease in the spine density and change in morphology, indicating a reduction of memory performance.
In study on C. elegans, the neural functions and circuits have been revealed at just single sensory modality, but it is unknown how a specific modality influences others. Here, we showed that chemotaxis to specific volatile odorants decreased by 5 min pre-exposure to gustatory cue (Mg2+) by behavior sassy, suggesting that the cross modality adaptation is observed in C. elegans. A specific neuron ablation with a phototaxis protein, KillerRed, revealed that AIY interneuron, which is projected by olfactory and gustatory sensory neurons, required for this adaptation. The function of AIY was also confirmed by intracellular Ca2+ measurement. The Ca2+ response to odor stimulation was diminished by the adaptation, also indicating that AIY is necessary for the adaptation. The hippocampus, a center for learning and memory, is not sex different at the anatomical level such as its number of neurons. Nevertheless, the significant sex difference exists in the performance of hippocampusdependent task such as spatial memory. To date, hippocampal sex difference had been attributed to the blood hormone level. However, we revealed that the hippocampal level of sex hormones is much higher than the blood level. Moreover, hippocampal levels of female sex hormones (estradiol and progesterone) were sex different and those in female fluctuated across a 4 day-period (estrous cycle), with a high correlation with spine density (postsynapse). Hippocampal sex difference at synaptic level may be due to the difference in hippocampal hormonal level. We investigated the spine (postsynapse) density in hippocampus center for learning and memory. We found the age-related decrease in the spine density and change in morphology, indicating a reduction of memory performance.
3P231 集光レーザービームの光摂動による神経細胞内分子動態の集 合操作
The density of spines of 3 months rats (young) and 24 months rats (aged) was analyzed with Spiso-3D mathematical software. In aged rats, spine density (1.71 spines/μm) eas decreased from young rat (2.29 spines/μm). The density of large-head spine and middle-head spine was significantly lower in aged rats. W found the considerable decrease in testosterone to 1/100 in aged rat hippocampus, by using LC-MS/MS. The testosterone replacement therapy rescued the spine density. Note that BDNF was not at all decreased by aging. Dendritic spines are postsynapses which store the memory in the hippocampus. We already demonstrated that sex hormones are synthesized locally in the hippocampus. We focus on the rapid effect of male and female hormones on the synaptic plasticity. Following a 2 h treatment, the density of spines was significantly increased. Mathematic analysis by Spiso-3D software distinguished kinase signaling induced by these sex hormones. The signaling of andorogen and estrogen involve synaptic estrogen and andorogen receptors, which drive PKC, PKA and MAPK, resulting in actin polymerization and new spine formation.
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